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(57) Abstract: A polymer electrolyte film which comprises a polymer film having a plurality of through-holes provided in the 

thickness direction and a proton conductor filling the through-holes, characterized in that a relative standard deviation (Lvar/LAve), 
^© wherein Lave represents an average value of the spaces (L) between the centers of adjacent through-holes and Lvar represents the 

standard deviation of the spaces, takes a value of 0.3 or less; and a method for preparing the polymer electrolyte film which com- 
^ prises forming the plurality of through-holes in the thickness direction by the use of the photolithography and then filling the resulting 
\f) through-holes with the proton conductor. The polymer electrolyte film allows the further improvement in the miniturization, perfor- 
O mance capability and productivity of a polymer solid electrolyte film, and also, when used in a direct methanol fuel cell (DMFC) 

using methanol as a fuel, allows the suppression of the permeation of methanol, which leads to the improvement of the performance 
O capabilities of the cell. 
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15 flitLtli, WXttL ttttL l:: BR 56* ft* = IB 

LN&tt-So £t=, *$&%;k LTI±. feHft;*. -- K;U/*>T;i. x/*>7i?> 

fcmic^ib&-5^l*H^MbLfc^$t6fli. It&lb&fe$iW;m<b*<&<g>ui*IlflMb 
25 Tl*. tK'JT^ 'J h'JJU (P AN) &&3§iilt. 7 i — ;HRtt*««l . bf 

-&^m(DfSH^4ba)ffim(~J:-g)<!:^^btt/& 0 fiT^^< ^«*«Ht*»*fc»Jctt, 
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mmm&(D&iib}&mt2, 5 0 o°c&t##£l < . 2. 0.0 o°cjut*<j: y» 
^mmoymw^^mmmmm^ side-by-side n§i££*r lt^h^. *m*> 

15 (f e pK ■t- h7 7;i/tnxf L/>-/<- :?;u;*-q T^u^nf-JH — -r^# 
Mft'(PFA), t- h^^U^Plf U^-if U^M^ft: (ETFE), tK 
'J ? vlfc-lf — M (PVDF), T^U 7 Vit t£-)\, (PVF). ?K 'J ^ P P h 'J 

:7;U;>|-nx^ U> (CTFE), i&=SHt7K'J if WUHbsK 'J 7 <? 'J P- S U 

tK'J 7f »J P— h 'J /K'JiXfJK /K'J75 h\ tK'J if tK'J ^ 

20 Olf_U>J5i:^i|#l=IB3e**t* = i:*l<«fflprtl6"Cft*. H*i & <D##*tt<t*0> 
cp-Ct, PTFE. FEP S P F A, E T F E % PVDF. PVF, CTFEft 

*LL*o 

fcti<fflt^6-*i*. £t=. *$SS*|Ti: LTIi. t3>ata&. =— KiU/O^tt, 

tm< BH^tt-So *fca*T?fcoT**t>35:^. C*i6©*«lcfcl%r, 
jp«t«J. =-K^>f»Wt-*-5i? h/Of tt<i:£l;:J:*TIMr* » 
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* * m & *b *> £ t, t^i* l t> . 

##IJJi<Dift#*««M*±ffi©l«-*«tt*{* (MEA) (CfflU***, 

£ffll*-Cflt-««tt*(* (MEA) i:-r*JB©f^ia*rfttt«rlcPII3e*ti«*©-ei*<j: 
20 u„ ing6Jffliaife#a)^^ h^uxicjcy-tt<bt-3-£##£L^lij®fi*iT-fc 

V]|£aJR$4 , L&'<&-C&«6t. -jttttlcli 40°c~180°c. 10kgf/cm2~ 
80kgf/cm2 LU. 
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IBM. tt»6fc£:4»#* Ll^I^t-feS. 
H l' 01 

ytfeij, ^?L147K U -f S Jl/A«*H^^a^ 8cm x 8cm J5 £ & 10// m 

■C. tpife<D^?lSfl 1 RftK^&tf 2.2cm x 2.2cm ^"Cfe L J > *fl.ffl 1 ©«HI** 

2 •C'fe-So ^?LSP 1 lcfcL\TI*?L^d3&<$1i 12//m (DMMLtzft 3 
TJsy. «afl.0>'*<>»HILH:|8 33 //m. in ft* lift 11%. Jtfflfl.©fl»l*» 
442,000 <@ T? fc o fc . »y*ot=*fflfLa>*iblBlPl'L LAve 
Lvar£3fc#>. (LVar/LAve) # 0.17 TJ & o fc . ;i tf> ?L BP £> ^ 

lll^It^ (SEM) *JI£flil*fc*HHBlJ&<ia 3 -Cfc&o 
(2)«»^m«MM0>flF^ 

^X^(1){CT^fi£ Ltc&H&7 -f Nafion $£JiL. Zfu h 

>^mi*T?fc^> Nafion ^'JvA^il^tLfc^fLt^TK'J-f 5 K 7 w JUAA* 
fl5^«»KBI*^iaLfc. ttflEI*40/imTffeofc. 

ft*/* — — S** £ 10%PTFE »*'&3i£fn*ttlS L"CfcttiK*f fcfEfilt Lfc 0 
C0m®«M±lC Pt-Ru 4: Nafion m&fr 6 <E * 7 / - KttSflttK 
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( 4 ) @ & ^ # ^ m m n m & <z> ft j£ & m m 

— * |c&<^7/ — Kfiillc 3%MeOH tK;^&. ft V — K$] Icg^L £3S L T 
MEA|?{ffi£fHV ^tiiftT- 4.4[mW/cm 2 ]^^Lfc„ §¥«SH £3M tc^-To 

mmm 2 

110°C|CT^'J K — -fir Lfco ZHIC, m 7 IC^-raiB9ljT?^iSLfc7^ h7X^ 
£AMtTg#L. BHiU 350°C|cT:7 -J? £ff ofc. ZK&Z>>yM. 

8cmx8cm £K Jl£# 10//m T?. * ^?LS|J 1 1*^^-+^^ 2.2cm x 2.2cm ft 
V& U „ 1 a>JHBll*^^?lS|J 2 T*&<S>o 1 icfclNTI*. d j&t 12 

jum (7)miiUt=?L3^l\Tfcy, 11%. SiifttfM! Ht I* ifa 440,000 

«-Cfcofc.WV^ofcJtaft<D*i&raH L<D*Fi$lffl LAve t^lp^^ LVar 

» 

20 46. ffi*HiqMH& (LVar/LAve) # 3.1 x 10~ 3 V&^>tz 0 

Bixa(i)icTftfi6Lfc*?Ltt7-f jua^hm 1 tra«ic^p h>sm&-<? 

&3 Nafion 7K'J^^^^Lfc^ni47KU-< 5 KP-f ;UA^ffllNfcg;^^m^M 
K £ ftfifc L f= o ME tttt 35 ju m V ft o fc . 
25 (3)@#:ii5»^^^i|4mjtil<7)^i«&t/i¥fii 

ttx«(2)0*&?-tttfKIK&«£fe0l 1 iB«l:ft*Lfc7/-K*ai*V 

tP3«|t MEA fP«$fr-ofc 0 1 
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itmm 1 

5 y. Hfl,^i±^ii% s nii8/imffeofc 0 mv-s-otzmmnoxpfomm l© 

LAve LVar£3fc#), ffi&ffMS (LVar /LAve) #0.45 ~Q fc 

(2)K#*«»RBl©ttfi!E 

^(1)<D£?Ll4:7^/UA£il$fe0iJ 1 irlsJ^lc^P Nation ?K l ) 

10 7S?EtLfc!l»^lillt^Lfc, Hffl*^ 33// mtfeofc. 

ttx«(2)a>*#*-«#Ri«£* mmm 1 tHflHcttjaLfcTy-KM** v 

15 -K««T?*»LftH»^U^r*Ci:-ej«-«aa[^tt:(MEA)*^l«L» SIM 1 
MEA Wffl£fTO*:. gPffi^m^a 1 ftOSfc y T!fl.S*<i** 

StUSflJ 3 
20 (1)*TLtt7-f /UACDflFfifc 

HJfefi?iJ 1 ©I8(1)t H«U:£fl.te7Ky -f 5 K:7-f JUA£ttj«Lfc.»&*Lfc7 
<f /bA<D£?L£|i 1 [ZfclN-Ct*. fl.gd A< 20iwm 4>Jt9 UfeTL 3 ^ffit^rfcy . 
Jtifift<D*il>IUIP».Llij& 32jurru Bfl?L¥tt:£i 30%, JtaH.a<I9tl*tt 480,000 

25 0¥-i%m LAve LVar ffi (LVar /LAve) # 0.16 T? 

i 

(2)*»^««pjm©fM« 

fci) Nation JKy-7***Lfc^fl.tfe»Ky-f S K ? ^ /U A ^f=iU#^®8?ff 
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5 tlal^fc MEA iPffi^tTofc 0 ^fiiigm^^ 2 [c^"T B 
Hi£0"J 4 

10 -f JUAa^TLSff 1 IcfcLNTI*. fl.fi d# 10 /im ©SilLfcfl. 3 j&<£l*Tfcy» . 
mafl.©4>«l>WHlL(*tt 12 //m. Mfl,*tt» 50%, JCififl.a>fflSjtli» 3,200. 000 

©Mtt LAve LVar fB&tt*VHH2 (LVar /LAve) 0.18 T? 

is (2)*5fl^m»maa>ftj» 

fe« Nation 7|f <J v£?EJg Lfc£fl.tt#y -f 5 K Z> -f )\, Ag^TlSII £ ft RE 

(3)B(*fc#«*»m»0>fisj*;fttf»« 
20 tti«(2)«)*»^-««H«*. n«5^i 1 tmm~ve&\*tzT s - Ktai* v 

. -K*aT?2fe»LJlH»^b^^«6 = fCBl-*a*^*KMEA)*f*jaL. H«50iJ 1 
£H«M= MEAffttfcfxofc.. WililIitS*£a 2 lc^-r 0 

Jtfcfll 2 

25 tK'J *— ?t?^— Hi:, «f sJ-^RMt-TJU* 'Jl^f>yS»L, >lId J&< 20 
/im (DltfiL^TL-e. &flfl,3£IiiKj 30%. MJII* 10//m 0>£J#lii£i8a? Lfc£ C 

MM L LAve tmmmm LVar ilttliSl (LVar /LAve) j&t 

0.45 T? & o fc o 
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it®m 3 

// m ©RilLfeftT-. ffinmitm 50%. JKJ9I* 10#m <DS:^MSISi8 Ltc<t 

5 6., K*<ift<3B:y. iay »L*+icj«*««it-cL*ofc. mv-s^tznmiKDtpfc 

mm'L (DW-mm LAve LVar fiMWll (LVar /LAve) # 

0.66 X'fo-otzo 

Mfti 5 
10 (1)^ftt£:?<f JUA<Dftfi£ 

> y n >^3iys±|c^*-M^3fett7H 'J -f 5 tf >rj- h&lzr^x. 

110°CJZ-C^y * — <7 Ltzo CttlZ. 7th7X^f^lttl3feL, Si> *>3fc 

15 ^^-^l* 8cm x8cm ft . J?£#10/imT?, IS 5 CD ff£ T? . * 1mm *Itf># 

mfflft£4j@. S^lc*^-* 2.2cmx2.2cm ft<7>£ftg|S 1 $ 2 ®& ^ft 

(2.2cm x 2.2cm) HMmm 1 <b IH«<»iB9iJ TJ . ft@ d 12/i m ©mil Ltcft 
3jb<ffll*T*»y\ S il ft CD * «D Fe1 PS L 33// nu H§ft2£l*$I 11%. KilftCDfi 
20 442,000 MX* fcofco PSS l J £■ o S il ft (7) 4> '0 FbI Pra L CD ¥■ tit LAve t U 

Lvar fBtt«R*fBS (LVar /LAve) # 0.17 fc ofc „ 

(2) 3Mt»fcJ:tfS&# : F*»KK<Dtfsi* 

i^x^(i)icr^fi£Lfc^ft14 7 -r ;uA(D + *o)#mfflft^#m^-x \~&m 

l*T5»«»*ttl* tfco SSH>T. Nafion »5fc(cM. U 

25 Sl^f^Ilf:. IK Eli ft 33//m-efeofco 

(3) 1*1 CD ft file 

0t*tiMfc? PXS*t£ 20%PTFE^7kMS^^7ofc<D*.. PTFE £ 20% ^fr* 

Pt-Rui§#^-7K>t Nafion »jfc**&fc*yy - KMttH&aSSfel* L 
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XT J — Kmtl*. Pt Nafion V — KMfiA&& 

^XH(2)<7>i^#*mfi?f?l!£. ttl8(3)T»ttJ*Lfc7V— KM 2 tic <t ^» V 
5 — Kmtl 2 LJjDf^^UX-r^Cl t XM 6 l^*^ side-by-side ItitWJgl- 

m$Ht£-f*(MEA)£^f£L/c. Z(D MEA $ -fe U — £ / - K{HlC 3.9* 

MeOH 7ki§&. * V— KflWlC^Sa^jffiLT MEA fPffi£frot:: 0 IffiBiSm^a 3 

10 J£$*0iJ4 

15 ttX8(1)l=Tft^Lfc*7Ltt^ -< ;UA(D43*0>#mfflfL(C#m^-X K£ffl 
LNr^mgP^f^RgLfc. «L^T» Nation HtMkL. 

IIIMlt. UlEi*^ 35// mT?feofco fl.SU£ ft IS -T&fctfK 

(3)®t*:itf#^MM®a!i<&ftJ£;fc £ Ifflfi 
20 Z©H»fIiiSI$, gg^W 5 iridic fl=j&Lf=mtI £ffll^T side-by-side 
*J6<D«-««tt£tt(MEA)£fls|*Lfc. MEA Cl$^.7 </ - K 

MlZ. 3%MeOH 7k^m. ii V— K®Jlc£Sl£3SSLT MEA M£*Tofc 0 gPtifiSS^ 

25 

&mm 5 

(i)@^^«-^s«i!i4mji!i<D^j$fc j: t;i? m 

1-7 117 mmm 5 iP]^l::ttJ$L*:mtI£ffl^T side-by-side 

^ii(D^-m^it^f*(MEA)^^iSLfc <> n^-mmit. &&&*mi*-t-7 <t*^m 
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\- 3%MeOH *mm. * V— K<UUi£&£3£LT MEA f¥{ffi£fr o tz . .PffifS^ £ 
g 3 CItj^o 

5 HSfe^J 6 

mmm s $zm<D^7&x*mm\~tz mea v- Fmizxm.mtsuDm&WLtftz-t* 

j$is — $lzm?)-7 S — K«(C 3%MeOH L, ± V— Kfl*<*JK Ic&fti 

-T&J^ClLT. MEA Iffiifi^^Tofco pfifi^^^S 4 IC^fo 

10 

Hs*01 6 

( 1 ) g n a- =? sl m n m an a> af m as £ i; m 
&m.m a mmoy^m-^m^Ltz mea v— ^miz^m-mwo^m^wn-ftc-^ 

15 -r-sj; 5i^lt. MEAiffis^iTofco fp«Bie**a4icw-r. fl.a>s&y-e?i<£ 

-f jUA<D^fLSU 1 iCfcUT Its d j&< 3// m (DMM Ltctt 3 #£UTfc U . fl. 

135)JI*H«5l5iJ 1 t^»t\ Bflfl.*tel&40%. « y ^ofcJtfflfl.a>*iDMPB L ©« 
0.16 V&^tzo 

25 ^XfI(1)l~-CflF^Lf=^fLtt7 -f ;UA£HSfe0>J 1 <t|5l# IC^P h>^m<*1? 
fc*> Nation Ttf'J^SftigLfc^flfttf'J <T 5 K7^;iA*»?t*H«ftia 
Lfc. IEIi36/(m^fcofc. 

(3) @ » ft =f m m m m m v> ft &t s. v w m 
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mmm 8 

mmm 1 <r>^m-\)tmm~& : &\ti$ i ) << s K7^;i/A^^Lfc.ibnfc7 

-f ;UA0)^?Lg|J 1 IcfclN-Cli, d j5< 18// m (Dll Lfcfl, 3 j&<£l*-C*> y , 

ftBjnjtt^i&tii 1 tf^^r^ M*up(*tt 10%. «y^ofcjta?L©4"i>nijp»L(D 

ffl^4I^<1^3t>< 0.18 Tffcofco 
10 (2)I#^liSl<Df^l$ 

^x^(i)i-rfiFj*Lfc^fl.t47'f ;uA^nsi50ij 1 tmmi--Jn hismmfov 

fc£ Nafion 7K'J.-7$.3£JSLfc^?L147Ky-r 5 K ? 4 JUA*5**-*jKJlBt£f*j* 

Lfco JUtJBEl* 3271 mtfcofc. 

(3)@i*lg^^-M«S*4mjfilO>^fig&I/l¥flfi 

15 ttx»(2)<D.«»?-*j»KMi*. mmms tmm\^^j& ut=r / - Kmst * v 
±mm~ mea s¥fifi*frof=o f¥«sjn£ii5 rc^-To 

20 (1)^fl,tt7^ 

HSfetfiJ 1 <D IS (1 )fc little £fl.tt7K 'J 5 h*7^JU*MLf:.ib*ifc7 

nmmitmrnm 1 Mm*tttt 5%« ^y^-ofcSisyLo^^^Pi l © 

0.20 -c&ofc. 
25 (2)^»iFmfi?gMa>^jS 

i£lfl(1)|::TfEj?)tL7=#?l&7-r JUA*«ifi« 1 iP^lc^P h >#m&T? 
Nafion U •? L ^711$^ 'j 5 JUA«»T-«#R«l*ft* 

Lfco Hl±li3 O u m-efc-Dfcc 

( 3 ) m & Wi » m «s *4 m ;fe a> ft *& & is m m 
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t mmiz mea m m £ n o tz 0 z m. 5 iz^-r . 

5 Ma 10 

HJSflJ 1 <DXfS(1)<!:|!n*§lc£?L1£*° l J -f 5 K 7 * ;UA£ftj& L fc. *# 7 
-T ;U AO) §> fl.SU 1 (cfcUTI*. ?U£d A< 12// m omiiLfcfl, 3 4<ffil*Tfcy » 

7uent*£itfti 1 £ph*-c» gafL^ii.$?j 55%. wy£ofcjtafl.a>*'&Biji«La> 

10 ffi»«fllfiHl*<0.17-Cfcote. 

fc£ Nafion tK'J V £3fei£ Lfc £*H4tK 'J 'f 's K 7 < jU A^»ft«|II$M 
Lfco lJ±l*3 8//mT?ifeofc„ 
15 (3)Bttfc#*iH«»*»<DfluS&tfl i Ptti 

'»xa(2)fl>Ss» ; f-*'jWSt«*s ItifcflJs fcHifcftULfcy/- Kl«4* v 

— KM-C*«pL*D»^UX-r-5CliT?jRr«««${*(MEA)*ffJ«L. HSfi^J 1 

20 mmm n 

?na*yi*iijfc#j 1 tmmx'. na^ia^ 20%. »y*ofcit»?i.a>+ibiH)PiLa> 

25 0.16 o fc. 

^xg(i)icrf^^Lf-^?Li47'f ;ua**«s« 1 tmmzzra h>^mf*-c 

&<& Nafion * 'J 7 £ J6« L tz £tttt# U 5 K 7 * fcffcfift 
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( 3 ) m & is ft =? wt m n m m o & m s. u m m 

t pj m \z mea i?fi5 £ fi o tz o Piffiism £ a 5 IC ^ ? o 

5 

HtS^l 1 2 

(i)^fl.t£?>r jUAcDfEj& 

-r^UA(D^?lg& 1 ICfclNTI*, ftgdtf 80// m (DSilLfcfl. 3 A«£lNT3sy . 
10 fl.IB*i](iiiJte0>J 1 gfJ?L2£[±&j 10%. I^y ^•ofcmil?L(D4"0^i51 L(D 

*B*HI3MiMrf>< 0.18 Tffc-Dfro 
<2)^#^mft?ff£t<DfEl& 

mx?i(1)lcXf^fiELfe^?H±^-f ;UA£Hifi^J 1 ^isJ«llc^P h>^®&T* 
Nafion tK 'J t £ jfeig L f= ^7L14/K 'J -f 5 K 7 -f JI/A^^f-ijSli^f^SE 
15 Lfc„ IEIi3 0/imffeofc. 

( 3 ) m i* ^ ft =f m m n m m v> w m a xs m m 
mumwoy&ft^nmnm* . mmms tmm^wm^tzT j — Kigt*v 

20 

mmm i 3 

mmm 1 <dx^(i)<i:i^^iz^?li47K , j -r s>*7^i/A^isu:.fbHfc7 

-f JUA0^?LSP 1 (cfcl^Tl*. fLSd*<5. 20, 5 O (l m (DMMLtzTl 3 

25 urasy » aBamttSttft 1 tmmv. mnmitm 10%. ^ofcsiifl.©* 

^X|i(1)lcT^fig Lfc^fl.t4 7<;UA£^Ji50iJ 1 irl^^lC^P h >#m^T* 
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Lfc, IEIi3 1/im-pfeofc„ 

5. fclHttlC MEA I¥ffi£fr ofcc WSG*6*S«5IC5**-. 
HJSfetffl 14 

10 -f ;UAtf>#*LS& 1 iCfcUTl*. fLSd*« 0.1//m (DKilLfcft 3 ^^t^Tfcy . 

gxn(i)icr^j$Lfc^?Li±7 ;ua$ mmm 1 ^pi^ic^p h>wm^x- 

15 fe?> Nation 7KU-7^5EmLt=^?ltt7K'J-f S K^^;UA^^^Fm^MM*^ft 
Lfc. iEI43 4/imtfcofc„ 

( 3) m Wi ft * m. m n m m <d & js a. u m m 

®nm(2)<Dg;m-'mMnm& * mmms tmmi-ft&^tzys - vmmtxv 
— Km4ir-^i# Limmzrisxir&z: tT*m-mm&-£t*(MEA)$:ftmL. mmm 1 
20 tmmiz mea mm&ff-otzo mm^^^msizTjkto 

mmm 15 

25 JUA(D£?LS5 1 l^fc^-CI*. ft^ d # 4 O m <7>mil L fcfl. 3 tf^l^T *5 l J * 

nm&utmmm 1 t^^-c. inm^i*$] 20%. m i )-&-?tzm.M : fi<Dtp>t>mm l<d 
ttmmmmmtf o.isx-h^tzo 
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Nation TtfU T Lfc £fl.tt7f« U 4 5 K Z> 4 )\, A $ ffl l*fc*#T*#ft 

ttxa(2)(Djas» : f-*»iri«*» tmmizitmLtzT s - km** v 
(4)H(*ss»^a«»«a!i©ftiaatf**»»«ii 

ttX«(2)0ft#?**irM€. Htfi^J 1 i«*l:ftltlfc* V- K««*W« 
L inj»:7 UXt d <t T?IK-«a«^f*(MEA)£f£l» L, -fez 1 ? U — * 

: Mittf* : S^, **X*]ffl^ : 7 J— K7 0%/* V— K4 O % 

IcfclNrBSS-mE (I-V) jjfl^mv WiWitiiJJT* 51[mW/cm 2 ]£^ Lfco 

Mfti 1 6 

15 (i)^?Ll47-f 

-f ;UA(D^?LaJ 1 {cfcUTIi, fl.il d ^ 5 O ju m <Z> H il L fc ?L 3 tf^UTfc y „ 

nmmitmmm i tmrnx*. mnmitm 20%. m i ) ^-otzmmncDtpfofflm l<d 

20 (2)iU#Tmfl?fllSi0>flFJ£ 

Nation tf'J ^£3femLfc£?l14*° l J £ K? -f jUA^ffll^fcS^^ «»K 

ilsj^lc MEA i?fiG£?HV g^tti*"?? 4.2tmW/cm 2 ]^^Lf=o 
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m&Wift+mwmftuzfr&ftf&L. mmmi 5^^i:*i^© mea mm* 
5 mmm 17 

-T )\,A(D&ft& 1 |cfcl\r l±. d 20 //m Lfcfl. 3 A<£l*Tfc y % 

7LK8ltt:£tfc0l 1 £H4*t?» F^Mliftj 10%. JNfftt 10// nu (S^ofcllft 
10 © + »&MM L 0.17 TJfcofc. 

sxii(i)icr^figL/=^fitt7-f frju&nmm 1 <t^^ic^p K>#m**:-e 

fc£ Nation tK'J V £3fcJI Lfc: £?ltt7t? >j •< 5 K Z> -f /U A HfclS^Wflpk 
IJMLfco IEIi30/(m-efe^fc o 
15 (3)@^J^»^M^n^;tbCD^fi£St;^ £ A— JUSM 

8Exa(2)<oK»7*«RjK$.siiii0ii 1 tra«icf*«ufcTy- Kmat* v 

ile^lc MEA t¥tifi£frofc 0 

(4 ) m w & =?■ m m m m m <d ft m x. is * m % m m 
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